ABSTRACT: A total of 180-day-old Arbor Acres broiler chicks were used to determine the effects of antibiotic, probiotic and prebiotic supplementation in broiler diets on performance characteristics and apparent nutrient digestibility in an 8-week feeding trial. The birds were randomly allotted to 5 dietary treatments including control diet (basal diet without additives), OXYT diet (basal diet with 600 ppm of the antibiotic oxytetracycline), GRO-UP diet (basal diet with 500 ppm probiotic), and MOS-500 or MOS-1000 diets (basal diet with 500 or 1000 ppm mannan oligosaccharide prebiotic, respectively) with 3 replicates of 12 birds each. No significant difference (P>0.05) was observed in the performance of broiler chickens except for reduction in mortality in the birds fed with feed additives. There were significant (P<0.05) differences in the apparent nutrient digestibility at the end of weeks 4 and 8. Inclusion of dietary prebiotic and probiotic had no significant effect on broiler performance but reduced mortality rate and enhanced apparent nutrient digestibility.
Nutrition plays an important role in maintaining animal health and prevention of various diseases (Surai, 2002) . Feed additives are products used in animal nutrition for purposes of improving the quality of feed and the quality of food from animal origin or to improve the animal performance and health (Hashemi and Davoodi, 2010) . Antibiotics as feed additives have been used for many years in poultry diets (Engberg et al., 2000) . Due to the potential of bacterial resistance and antibiotic residues in animal products (Nasir and Grashorn, 2006) , attempts are being made to replace them with prebiotics and probiotics (Goodarzi and Nanekarani, 2014) . Probiotics have been reported to have favourable effects on performance (Santin et al., 2001) . Their mode of action includes competitive exclusion (Berchieri et al., 2006) , microbial antagonism (Mountzouris et al., 2006) and immune modulation (Lan et al., 2005) . Prebiotics are food ingredients that stimulate selective growth and activity of beneficial microorganisms in the gut and thereby benefit health (Cummings and Macfarlane, 2002) .
They also enhance digestibility and performance parameters by creating favourable conditions for beneficial bacteria (Steiner, 2006) . Supplementation with probiotics and prebiotics can improve the performance of broiler chickens (Bozkurt et al., 2014) . However, there are still indications that the results of using probiotic and prebiotic in poultry diets are quite inconsistent. Hence, the current study is to determine the effects of antibiotic, probiotic and prebiotic supplementation in broiler diets on performance characteristics and apparent nutrient digestibility.
MATERIALS AND METHODS
The experiment was conducted at the Poultry Unit of Directorate of University Farms, Federal University of Agriculture, Abeokuta, Nigeria.
One hundred and eighty day-old Arbor Acres broiler chicks obtained from a commercial hatchery were weighed and randomly divided into five dietary treatments with three replicates of 12 birds each. Five experimental diets were formulated at starter and finisher phases to include control diet (basal diet without additives), OXYT diet (basal diet with 600 ppm of the antibiotic oxytetracycline), GRO-UP diet (basal diet with 500 ppm probiotic), and MOS-500 or MOS-1000 diets (basal diet with 500 or 1000 ppm Alonge, EO; Eruvbetine, D; Idowu, OMO; Obadina, AO; Olukomaiya, OO; Omotainse, OS; Ahmad, FH, Abiola, YO mannan oligosaccharide prebiotic, respectively). The birds were reared intensively on deep litter housing system and brooding was done for 2 weeks.
Temperature was maintained at a stable ambient condition of 30.2°C after brooding and throughout the study period. The composition of the experimental basal diets is presented in Table 1 . Data on performance was collected weekly. At the end of weeks 4 and 8, four birds per replicate (making a total of 12 birds per treatment) were selected and arranged in clean, separate and disinfected metabolic cages. Three days of acclimatization were allowed prior to digestibility study. A known weight of feed, which matched previous daily feed intake, was fed during the metabolic trial. Excreta were collected daily for a period of three days. The daily excreta voided for each bird was dried overnight (at 55 o C) while total collections per bird were pooled at the end of the 3-day metabolic trial. Dried excreta samples were grounded and analyzed to determine the proximate composition according to the method of AOAC (1990).
Statistical analysis: Data obtained from the trial were subjected to Analysis of Variance (ANOVA) in a Completely Randomized Design (CRD) using SAS (2003) . Significant means among variables were separated using Duncan's Multiple Range Test.
RESULTS AND DISCUSSION
The effects of antibiotic, probiotic and prebiotic supplementation in broiler diets on performance are presented in Table 2 . Mortality was lowest (P<0.05) in the birds fed MOS (500 and 1000 ppm) while those fed on GRO-UP recorded the highest (P<0.05) mortality. At the finisher phase, the average final weight of birds fed diets supplemented with OXYT, GRO-UP and MOS (500 ppm) compared favourably (P>0.05) with that of control. Mortality was lowest (P<0.05) in birds fed OXYT, GRO-UP and MOS (1000 ppm). 
05). Control (No additive); OXYT: Oxytetracycline (antibiotics); GRO-UP (probiotics); MOS: Mannan oligosaccharide (prebiotics); SEM: Standard error of mean
The effects of antibiotic, probiotic and prebiotic supplementation in broiler diets on apparent nutrient digestibility are shown in Table 3 . At week 4, the control group had the lowest dry matter, crude protein, ash and nitrogen free extract contents when compared to the feed additive groups. At week 8, birds fed OXYT, GRO-UP and MOS (500 ppm) supplemented diets had statistically similar value (P<0.05) for dry matter while birds fed MOS (1000 ppm) supplemented diets had the least dry matter. Crude protein was highest in birds fed GRO-UP and MOS (500 ppm). Diet supplemented with MOS (1000 ppm) had the highest crude fibre. GRO-UP and MOS (1000 ppm) diets had the highest nitrogen free extract when compared to other treatments. The performance of birds fed with feed additives did not differ significantly from the control throughout the study which agrees with the report of Ravangard et al. (2017) who observed similar trend. In contrast, Murshed and Abudabos (2015) found that dietary inclusion of probiotic and prebiotic had beneficial effects on body weight gain and feed conversion ratio during the first two weeks of age. The results of using probiotics and prebiotics in poultry diets are inconsistent. Well-nourished healthy chicks may not respond to growth promoting supplements when they are housed in clean, disinfected conditions and at a moderate stocking density (Botsoglou et al., 2004) . Mortality was lowest in birds fed diets with MOS 500 and 1000 ppm at the starter phase which agrees with the report of Hooge (2003) that MOS has mortality lowering ability. The reduction in mortality observed at the finisher phase in birds fed dietary feed additives may be attributed to boost in body defense against diseases and gut microbial balance. The observed improvement in apparent nutrient digestibility in diets supplemented with feed additives at the starter phase agrees with the finding of Yang et al. (2008) who reported that feed additives could affect nutrient utilization of birds. However, at the finisher phase, diets with MOS-1000 had the lowest dry matter, highest crude fibre and both GRO-UP and MOS-1000 diets, had the highest nitrogen free extracts. Kumprecht and Zobac (1997) showed that total tract digestibility of fibre was increased by MOS, but the digestibility of nitrogen free extract was not affected.
Conclusion:
Inclusion of dietary prebiotic and probiotic had no significant effect on broiler performance but reduced mortality rate and enhanced apparent nutrient digestibility.
